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CnOCOE 3AKAffffi3AEH£ CTPOKTEJILCTBA CKBA2HHU 
OtfJiaCTB XeXRHKH 

Ii3o6pexeHae othochtch k dypeamo, a iiueHHo - k cnocody 

3aKaH^HBaHHfi CTpOHXeJIiCTBa CKBaEHHH. 

5 HaHdonee 3SSeKT2BH0 Hacxonmee E30dpe?eKae Momex 6htb 

Hcnojn.30BaHO b CKBasnfiax, nueamsx ropn3omajii>mi& rqacxoic 
cxboje, npofiypeHHHfi b npo^KTMHOM cjQcxe, a xarae b cjiy- 
Tjaxx, Kovm aesejiaTejiiHO yMeHLmaxL OTaMexp ckbsekhh, 0 npa 
Hajuram yqacxicoB b naxepBajie ycTanoBKH XBOcxoBHKa, cJioaefi- 

10 hhx cjiadocq^eHrapoBaEHUMZ nopojiaMH, rae HKeK>x Mecxo ofoaju 
noporo, KaBepH03HHe 30m h 30hh norjiomeHiw npoMHBo^Hofl she- 
kocxh, ocJotho nepeKpHBaeMHe npoMSKyro^naAH kojiohhhmh xpyd 
hot KO^oanaMH - "JieTyiKaMii n . 

HpeOTecTsyimaS ypoBeHB xexHZKH 

15 IIpH 3aKaH^HBaHHH CTpOBTSJEBCTBa CKBaSZEH H80fiXOOTMO 3a- 

KpeDHTi ee cxemcy b irexepBajie npojiyKiEBHoro iuiacxa, ^tcxJh 
npeaoTBpaxHXi otfsaOTBaHHe nopow a, ksk cjiejtcxBHe sxoro- 
yxy^meHEe nocxymieHHH npo^Kuna b cKsasHHy H3 dpo^kthbho- 
ro njiacTa. JUh sto3 nejra b 30Ke npojcraxHBHoro miacxa craa- 

20 shhh yciaHaBJiHBasT xbocxobhkh c $mn>xpaMn. KpoMe xoro, B 
EHTepBaJie ycxaHOBKE zboctobhkob c onraTpaMH *3acxo BCTpe^a- 
mcK 3ohh ocjroxHeHHil, rafme ksk aajmne KaBepK, odsaJioD no- 
pom* Bo^onpckEBJieHM, nor;iomeHEe upoe4HBorao2 auwxocxii, npz- 
jjHKaEae k npojQTKTHBHOMy iuracTy HenpojoyKiBBKHX yqacTKOB mm 

25 npepHBame ero Tarawa y^acxKaMii. B srzx cjiy^a^x HeodxoflHMo 
Ha^esHo pa30<JmHTL yKasaHHHe yqacTKH z 30hh ot upojjyKTHBHo- 
ro nJiacTa. Bee 3to xpedyer 6ojibiiihx waxepzajiLHHX 3axpaT h 
npmieHeHHH cBeimaJiiHoro cjiosHoro oCopyaoBairaa. 

HssecxflH xpn npHHnnnzajrfeKo oxjanasxoEXca apyr ox flpjra 

30 cnoco<5a ycxaHOBKfl xbocxobhkob c fiajiLxpaus, npaueHfleHHe nps 
3aKaH^HBaH2H cxponxexLcxBa .cKBasHH: Do^BecKa iia ueueBXHQM 
KauHe , Ha kothmx h Ha onopHOfi DOBepxflocTH ( "CnpaBOHE&K 
do KpenjisHJUD He^XHHHX d ra30BHX cKBasHH", A.H.ByjiaTOB, 
I98I f c*I37-I46). 

35 Cyn> cnocoda ycxaHoaKB XBoexoBHKa c <pnjn>TpoM Ha ue- 

MeHTHOM KaMHe saiunraexca b nojuhme xaMUOHasHoro pacTBopa 
Ha bcd jyiHHy XBOCTOBHKa, yaepnsLBaeMoro Ha Becy dypmiBHHMH 
xpydawH, y^aneHHn TaMnonasHoro pacxBopa, no^KHXoro BHme 
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XBOCTOBKKa, D OTCOeffUHeHHH OvpHJIBKHX TPyC OT XBOCTOBHKa 

tojibko nocJie odpasoBaaaji b saTpyoaoM DpocTpaHcrae ueMeuTBo- 
ro KaMHfl. 

IIOffBeCKa XBOCTOBBKOB C CIUIiTpaMH Ha KMHMX ocymecTBJW— 

5 eTCfl TOJttKO b odcaaenHOM cTBoae cKBasHHH, rae HeT n3H0ca 
BHyTpeaHefl noBepxHocra odcaBHHX Tpy<5, nyreu saKJEHsBaniw 
xaocTOBHKa njiamKaMH, pacnojioKeEmwH Ha aa?yKBo2 noBepxHo- 
cth nossecHHX ycTpoilCTB, Koiopne bxosht b KosaeaoH MesKO— 

jiohhhB 3asop. 

10 3tot cnocod BenpaaeHnu npa mmx UeHee 30 mm) Korane- 

bhx aasopax, ecjm cnycK xboctobhks conpaseH c npopadOTKoa 
' oMOEHettHoro ctbojib cxaasHHH a pacxaaraaHHew XBOCTOBHKa, 
Koraa BHyrpeHEHH nosepxHDCTB odcaaaoa Koaoaan, b xoTopofi 
njiaanpyeTcyi ycraHOBica, aweeT HesonycTBUHli hskoc, Kora Bee 
15 XBOCTOBHKa C §HJttTpOM DpeBsmaeT 1000 kH. 

nojiBecKy xbootobhkob aa ynope ocymeoTBJunoT Ha ciana- 
oHapaux yrocraax cKBamm, me yse odpasoBaHa oaopHaa no- 
sepxHOCTi, b icaiecTBe Koiopoa HcnojasyDi: npoToqra BHyrpa 
naTpy6KOB. noncoejuiHaeMUX k Hzraeuy Koany npesHaymea kojiob- 
20 an; BepxHZfi Rosea paaee cnyneaaoro XBOCTOBHKa; aony nepe- 
xoaa ot dojamero jmaueTpa k mbbsw d P h OTyxpaaMepaofi npo- 
MesyroqHOfi KOJioase, KOTopoii odcaseaa CKBaaaaa. 3tot cnocod 
upmesm annn, npa ycJioBHHX cnycKa xboctobhrb no sattaaaoii 
T Jiy6HHH. Hmwe nosBecsoe ycTpoftcTBo xboctobhkh He aoflseT 
25 xo ynopa z ae cpadoraeT. 

HaflocTaTKaMH yaasaHHHX cdocooob ycTaHOBKH xboctobhkob 
c cnjaTpaun npa BaicaraBaHBH cTpoaiejacTBa ckbsshhh hbot- 
DTca-cyseaBe npoxwmoro ce^eHiw cKBasBHH as-sa neodxomic- 
cth npaMBHeHza Da3*e«EH2Teflefi a nonBecma ycTpoiicTB, koto- 
30 pue onycaanT BayrpB yse odcaBeaaoa cKBaraau, HeodxoaHMDCT* 
npaweaeHiui caossnx do xoacTpyKoaa panexunenl a nojtBec- 
hhx ycTpoacTB, a Taase ouassTOBHOCitt npaMeaeaaa, odycJioB- 
jaeaaaH bobmokboctw noflsecKH xboctobhkob tojilko b odcaneH- 
hom cTBOJie cKBaraBH (Kpone cnocoda yciaaoBKa aa seueRTBOM 

KMiHeX. Hea0 oTaTKOH cnocoda noHBecan xboctobhkob 

o $HJiBTp8MH aa neMearaoM sawae HBjneTca HeoteaaMOora 
netieHTHpoBaHHH xBOCTOBBKa, tto c^aao c oo^maMa aaTpaTa- 



WO 95/0347* 



FCI7RU93/00173 



mb neweHTa n BpeaeEH Ha nposeaeHiie padoT z osraatme 3aTBep- 
xeBaHi-u ueMeHTHoro pacTBopa. Ilpa stom HeodxojmMo ocyiaecTB- 

JIHTL DOCTOHHHJTD IlpOMHBKy CKBaSHHK EOCJie HeMe HTHpOBaHBH 

XBOCTOBMKa b Te*eHne Bcero BpeweHa osmnaHM 3aTBep^eBaHiw 
5 ueAceETHoro pacTBopa c o^HOBpeMe hhhm BpamemaeM dypmn>Hoa 
kojiohhh. EpHTor/i, padoTe no aeMeHTHpoBaamo xboctobzkob npH- 
cymn aBapEn, Tarae, HanpuMep, KaK: HeBO3MOSH0CT£ OTCoeaHHe- 
hkh kojiohhh dypambHHX Tpyd ot XBocTOBHKa, BCJiejtcTBae npiiMe- 
H6RHH pesBdOEHX pa3*ejmHHTejiefi; npopesamie odcaj^HHX Tpyd h 
10 3adypaBaHHe hoboto ctbojq npa pa3dypjjBaHnn ocaacricH n y3JK>B 
coejxzaeEHfi ceKOHfi Tpyd jr^pynix. 

Kpowe Toro, sue ehuojihcehh padOT do aefcseHTupoBaHHD 
XBocTOBHKa HeodxoazMa cooTseTCTsynma* TexHHKa (iieMeHTupo- 
Bo^Hne arperaTu) h dpicrajm pado^zx* 

15 Eme OflHHM RQRD CTaTKOM 3T0r0 CBOCOda HBJWeTCH HeB03MOH- 

hoctl ero npBMeHeHHA npn Hajm^mx 3oh norjiomeHHE b HHTepBajie 

yCTaHOBKH XBOCTOBHKa# 

H3BecTeH TaKse cnocod saj&mzmExn cTpomcJiLCTBa craa- 
khh (SU 9 A, 1659626), BKrareanoHfl b ceda H30J3fluiDD soh ocjioe- 
20 HeHHfl dypeHHH f pacn o Jioxe hhhx Bume npojiyKTHBHoro mzacTa no 
ero BCKpHTBa, cnycK b craaOTHy kojiohhh odcajiHHx Tpyd c 

§HJH>TpOM— 3CB0CT DBHK0M H IXBETpa TOpfiMH , saHOJIHeHHe $U2IBTpOB0ft 

30HH cKBasHHH BpeuieHHO 3aKyn opuBaimnTO MaTepnaJiOM h ner.?eHTH- 
poBaHne kojiohhh odca^HHX Tpyd npH rejweTiniHOM passeOTHeHHB 

25 B0J10CTH QBJIBTpa-XBOCTOBHlS OT nOJtOCTH KOJIOHHH UepeMHHKOl! , 

paapymaeMOfl noa&e ee neMeHTgpoBaflgg. 

3tot cnocod He odeonenmaeT sajiezHoro paaodmemift npo- 
jjyKMBHoro nJiacTa ot nepoaemnmixcH c hum hs npo kthbhhx 
yqacTKOB ji BumejresamEx ot npojsyKTHBHoro njacTa HenpojtyKTHB- 
30 hhx ropmoHTOB, BaneacTBfle HenojiHoro ynaJieHHH dypoBoro pa- 

CTBOpa H3 HaiUlOHHHX 2 P0pH3 DETaJTBHHX y^aCTKOB CKBaKEHU, B 

kotophx npoacxoOTT ocaweHite TBepaofi Sa3H H3 dypoBoro pa- 
cTBopa npn ero OTpKyjumnz. 3to ycyrytSLaaeTCfl HenoJiHHM yua- 
jieEzeM rjuiHUCToS Kopra, a b aecTax jnajienm ee nosHmaeTCH 
35 onacHocxi odBaJUisaHHE nopoA, ^o Taxse caiiKaeT KaTOCTBo 

H30JIOTH2 BJiaCTOB. 

Kpoiae Toro, Ha yKa3aflHHx y^acTicax cKaasaHH He y^aeTCH 
HajuiemamiiM o6pa3orj ueHTpnpoBaTB 3KcnJiyaTaixH0HHyiD KOJioHHy, 
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ocofieHHO b cJiacJocueMeHMpoBaRHUX nopoaax, H3-3a saaBjniBa- 
hhh ueHTpaTOpoB b ary nopoay, hto npenOTCTsyeT noj^piemao 
paBHOMepnoro do TOJnmiHe CT8HKH neMeHTHoro KOJima. 

Bae ojshhm HeflocTaTicoM 3Toro coocoda HBJiaeTCH djioKHpo- 
5 Ba sa e ^cth npoj^KTHBHoro njacTa ueMeHTKHM pacTBopoM, no- 
cryBaxauw a $mn>TpogyB 30Hy CKBasHHH hdh ueMeRTHpoBaHnn ko- 

JIOHHH QgcajHHX Tpy<5, BCJieflCTBHe BHnajCeHHH E HaKODJieHHil Bpe- 

MeHHo 3aK3rnopnBaKimero uarepnajia b HnsHefl (eohho3) ^cth ro- 
pjssoBTaziBHoro cTBOJsa ops sHaTOTexBHOtt ero npoTKKeHHOcM h 
10 odpa30BaHHH nyciOT b BepxHeil tooth CTBOJia; KOTopne aanojnw- 

1DTCH IjeMeHTHHM paCTBOpOM UpH UeMeHTHpOBaHHH OdcajlHHX KO- 
JlOHfl. 

Hantfojiee djni3KEM no TexHiriecKoH cymHocra k 3aaBraeMo- 

My HBOTeTCH CH0C06 3SlK2lBMZS3lRZK CTpOHTeJIBCTBa CKBEHZHH C 

15 ropn30HTajtBHHM y^iacTKOM cTBOJia, npodypeHHHM b opojukthbhom 

DJiaCTe, .( Baker Hughes, USA "Baker Hughes technology forum", 
Com, 6-11 , 1991, c, 23-25) 

BicimHaicmEfi b ce6x cnycK b CKBasuHy Ha kojioeh6 otfca^HKx Tpytf 
XBocTOBiuca o npeaBapnr e jtbho nep$opapoBaHHHr»i $miiTpoi5 f pas 06- 

20 meme saKOJioHHoro npocTpaHCTBa b 30He npojsyKTHBHoro njiacrra 
ot BHmejiesainHZ z nepeMesaxxuzxcft c hum HeupojtyKTHBHHX eject db 
HapysHHMH naicepaMfl h ixeMeETBpoBaHHe kojidhhh odcanmcc Tpy6 
same XBOCTOBiuca c $hjibtpom c eomoiulh) neMeHTHpoBOHHOft My$TH. 
Ochobhhm HwocTaTKOM 3Toro cnoco6a HBmexca TO, ^TO c 

25 noMomiD naicepoB h ixeueHTHpoBaHKH HajroaicepHoro itojimeBoro 
npocTpaflcraa He oCecneraBaeTcn HajeatHoe pasofimeHHe 3aicojioH- 
Horo npocTpancraa b 30He npojQTKTHBHoro miacra ot BHmejieEa- 
mmc h nepettea agngg cfl c ebm h en p ojqtktsbhhx miacTOB, ocotfea- 
ho b nepexonHHX 30Bax cTBOJia ckbkzhh c BepTaxajiBHoro Ha 

30 ropnaoHTajiBHoe HanpaB^eaiie, Bcaeacraae Henojraoro 3awemeHHH 
dypoBoro pacTBopa neMeETHHM. 

KpoMe ioro f najcepn na-sa uaaott amm* He MoryT Hanesao 
nepeKpmaTL KaBepH03HHe 30HH, icoraa mc JiiiHellHHe pa3«epH 
npe aanaa T JxraefiHue pa3MepH no Bepxao cth ymioTHeHaH naxepa. 

35 3to ycyTycSJweTCH b cjtBaxuHax, BCKpHBnmx cjatfocneMeHTHpoaaH- 
HHe nopoan, rae mem Mec?o odBajm nopoan, ocofeHHo, nocJie 

npOMHBKH CKBaKHHH H ySaJieHHH C ee CTeHOK KOJEW^aTaHHOHHOfi 
KOpKH. 
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B ocHOBy HacToamero H30dpeTeHiw nojroseEa 3aaana co- 
3,naHHH cnocoda 3aicainEBaHaH cTpo£?ejn>cTBa cKBaraH 9 kotophS 
odecne^HBaji 6u HajieEHoe pa3odaeme npoayKTjiB&oro anacTa 
ot BumejieHamax z nprompcammnx k Hewy HeDposyjcTUBHUx y^iacTKOB 
5 cpii HaJiHB 3 hex 30H ocJiOKHeHM dypeHEH jnodoro h npo- 

TflSeHHOCTH. 

FacKpuTfle u30tipe?eHHH 
DocTaB^eHHafl 3a*a*3a nocTjaraeTCH Tew, wo b cnocode 
3aKaHHH3aHEa cTponrejiBCTBa cKBasnHH, Bjunnasmew b cedn bckph- 
10 TH6 npo^7KTHBHoro njiacTa, cnycic b ycTatioBKy b cKBaRSHe xo- 
jiohhh odcajiBHX Tpyd s XBocTOBHKa c ©E-iiTpoM c od8cneTOHEeM 
hx repweTOTHoro coewxezzz uezpj codoli,n pasodmeHHe Henpo- 

JCTKTHBHHX jmaCTKOB OT DpO^KTEBEHX, COIUaCHO H30dpeTeHHB t 

cnycK b cKsasHHy kojtohhh odcajjHHX Tpyd h XBocTOBHKa c ccajilt- 
15 poiw ocymecTBJiHDT paaaejUHo, a hx repHeTHTOoe coejpiHeHEe 
ocymecTBJiOTT b cxBasaBe, ope 3TQM do MeHLmefi Mepe ojxHy H3 
Tpyd XBocTOBHKa nepea ero cnycjcow b cxsaxzHy npo$iurapyx)T c 
odpa3 oBaHHGM no MeHunefl wepe £Byx npoaojr&Hnx roap h unjEira- 
pa^ecKsx KOHnoB c pea£daME 9 a nocjie cnycica XBocTOBHKa b 
20 cKBasHHy npoipmiBHyro Tpydy pacnmproT jyia ycTaaoBKH xboctobh- 
Ka b cKBasHHe n pa30dweflna necpojiyKriiBHHX nJiacTOB ot upo- 

ayKTHSHHX. 

Dpe^JiaraeMoe ModpeTeHHe no3BOJiaeT 3a cneT HcidEHe heh 
npnrjeHeHEH oth ycTaHOBKH xboctobhkob c cHJXLTpaaii KOHCTpyK— 

25 thbho - cJiosflKX pa3*e;piaETejiefi a noOTecHioc ycTpoScTB, a 
TaKse naitepoB oth pasodmeHM djeictob ynpocraTt sth padOTH 
^ odecne^ETB doaee HanexHoe pasodmeHHe HenpojQrKMBHiK n^a- 
ctob ot npojtyKTHBHoro njiacTa, a TaKse nepeKpHTHe 30H ocjioe- 
He huh (Kasepn, odsaaos nopora, nJiacTOB c aHoy*aJDbHO bucoksm 

30 BHyTpBimacTOBHu ^aBJieHHei: , Boao-raao-apoaBJieHHfi h ffpyrnx) 
jiDdoU BpoTHice hhoctb • Ilpn 3tom HaHdojanrnft 3gcbeKT JiocTnxaeTCH 
b HaiwoHnKX cKBasHHax z b cKBasEHax c ropH3 DHTaJiBHHM jnmcT- 
kom CTBOJia, a TaKse b Tex cjiy^anx, Jtorna npoTHxeHHocT* 
yKa3aHrax miacTos z 30H He no3BOJweT nepeKpraaTB hx nanepa- 

35 M£, a ixeue ETHpoBaHHe He odecnemBaeT HajeKHoro pa3odmemifl. 

Kpowe Toro, ycTaHOBKa XBocTOBHKa c omiiTpoM c dcmoiiibd 
npocmjiBHHx Tpyd no cpaBHeHmo c HSBecTHHM cnooodai, corse* 
* ho KDTopoMy 3Ta nnppanffff ocyinecTBjiHeTCH nyieM neweHTnpoBa- 
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HflH XBOCTOBHKa, D03BOJIHeT CHH3BTL paCXOS UeMeHTa, C0KD3.TUT h 

epsmh Ha ycTaHOBKy, tsk K2K omajiaeT Heodxo;miMOCTi> b oeb- 
jiaHEH 3aTBepgeBamg ne^eHTHoro pacTBopa £ ncnojn>30BaHnn 
jojw 3Toro cnemiajiiHux dpaiun pado^HX. 
5 3 ootom H3 BapaaHTOB BHDDJiHeHza E3odpeTeHn£ nocjie 

BCKpnTBH npojDCTKTHBHoro DJiacTa b cKBasHny cnycicaaT XBOCTD- 

BEK C CHJEtfpOM £ yCTaK^BJIEBaJOT erO B XipOJSJRTZBHOlA attache 

uyrew npnsaraH no Memcefi Mepe oaHOfl upocMMoJi TpydH npn 
ee pacmnpefiHH k cTeaKe cKBaxaHH, a 3aieM b cKBasnny cnycKa- 
10 dt KOJioHHy odcaaHHX Tpyd, hhkhhS KOHeii Koiopofi reptneTiriHo 

COeOTHHDT C BepXHBH KOHUOM XBOCTOBHKa. 

DpejyiaraeMHfi BapaaHT BunojiHeHEs z306peTenzn ho3bojihst 
jrcTaHaBMBaTB xboctobhk b aeodcaseHHOM CTBOJie CKBaxHKH, djia- 
ro^apn: newy odeoae^maeTOH Haaesaoe pa30dme£ue npojorKTHBHo- 
15 ro njacTa ot BHrnejieacammc aenpoffirKTHBHHr bjectob, npeaoTBpa- 
maeTCH cyme Hue ggaaieTpa CKBamau 2 cHzsaeTQH pacxoji odcaji- 
hnx Tpyd, 

B apjttom BapnaHTe BunojiHeKEH £3odpeTeHE£ b Ea^ajie b 
cKBasHHy cnycKaur jio upo^yKMBHoro anacTa a y ct aHasjiKBaiDT 
20 KOJioHHy odcajXBHX Tpyd 9 a saieM nocjie bckphtza npo^KTZBHoro 
miacTa b Hero nepe3 bvj kojidbsj cnycKaro xboctobhk c $ejo>t- 
pom z npn pacmzpeHSiH npo$njn>Hoft xpydu ycTanaBJiHBapT ero b 

CKBaKHEe , BpH 3T0M DpOQHJIBHyX) Tpydy npHSEMaDT R CTeHKe KHm— 

Hero fcomia kojiohhh odcasmix ipyd, odecne^HBan ee repMeraH- 
25 Hoe coeAHHeHne c xboctdbexom. 

TaKofl BapnaHT EHnojiHeHJw no3BOJHer echo jibs OBaTB Hando- 
Jiee npocTOfi, butoahhS h HagernHfl cnocod ycTaflOBKH xboctobh- 

KOB C $2JH>TpaMH C HOMOmBD BpoSaJIBHHX Tpyd B TeX CJiy^iaHX, 

Koraa b nponecce dypeaiw CKBamHH BCTpe^jaDTCK anacTH c aHo- 

30 MaJIBHO BHCOKflM BHyTpHDJBCTOBHM JJ^BJieHHeM , KOTOpiie OdiTOHO 

o epeicpHBaOT npoueKyTO^Hm^ KOJiOHHawn odcajHUX Tpyd zm 

KOJIOHHaMH - w JieT3r5K2MB W . 

Kpamcoe ODScaniie nepxesefi 
jjpyrae nejra h BpeHMymecraa Hacionmero roodpeTeaiifl cTa- 
35 Hyr noaaTHH H3 cjie^yimero neiajiBHoro oiracaHHR npmaepoB ero 
BHnojmeHHH a DpMaraemzx ^epieKelt, he kotdphx: 

$nr. I HsodpaaaeT KOMiuieKT odopyaoBaHHH juik cnycna r 
ycTaaoBKK xboctobekb c gjutttpa.! b cKBaanfie; 
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&sr.2 - ceneHEe D-Tl Ha cur. I; 

Qsr. 3-4 - ycTaHOBsy xboctobhiq c oejutpom b cKBasHKe; 

GET. 5-5 - BapHaHT yCTaHOBKH XBOCTOBEKa c cjejimdom b 

CKBaSHHe. 

5 HymzZi BapHaHT ocymecTBTOHHH B30dpeTeHEH 

Cnocod 3aKaHTOBaHEH cTpoETejn>cTBa cKBasaHH 3amiK)^aeT- 
ch b pa3fleJi*H0M cnycKe b cKBaamny z repMeTOTHOM coenEHeHEH 
BHyrrpB ee kojiohhh odca£HHX Tpyd 2 XBOcioBHKa c ©antTpoM. 
Ho MeBMiefi wepe oaay E3 Tpyd XBocTOBHica nepeji cnycKOM b 
10 cKBasHKy cpopumpTDT c o6pa30Bameu no ueHLmefi wepe royx 
upoflojzbHHx rcxpp b mum fuipH^e ckhx KOEUOB c peaLdaMH. Upo- 
jyKTHBHKfi DJiacT saTeM BCKpHBas/T, cnycicaBT b Hero XBOCTOBHK 
c cpEJELTpoM, nocjie *iero npogmrBHyD Tpydy pacmzpflux jwh 
YCTaHOBKH XBocroBHKa b cKBamHe e pa30dgemH aenpojyKTHB- 

15 HHX DJiaCTOB OT DpOflyKTEBHHX. 

6 cooTBercTBHa c oxhhm B3 BapaaaTOB BHnojmeHHH cnocoda 

DOCJte BCKpHTiW DpOflyKTEBHOrO AJiaCTa B CKBaKHHy COyCK&DT 

xboctobhk c 3)iuii>TpoM e yciaHaBJUiBajoT ero B npo^yKTHBHQM 
iuiacTe nyreM npmaTEfl no MeHBmeft Mepe ojtHOfi npopun>Eofl Tpy- 
20 <5h um ee pacnmpeami k cTemce CKBasaHH. 3aTeM b cKBassmy 
cnycKaDT Ko*ioH5y odcajtmcc Tpyd, raaHHtt Koaen KOTopofi rejwe- 

TOTHO COejpiHKBT C BSpXHHM K0HH0M XBOCTOBZKa. 

B C 0 OTBe T CTBHH C ^PJTTZM BapEaETQM EHDQJIB6HEJI H30(5pe- 

Temw BHa^ane b cKBaraHy ao npo;nyxTHBHoro ruiacTa cnycKa»T 
25 a ycTanaBJiHBaDT KOJiOHHy odcajXHHX Tpyd. 3aTeM nocjie bckdhthh 
npo^yKTHBHoro mracia b aero *iepe3 3Ty KOJiOHHy cnycKaDT xboc- 
tobhk c miuEbTpou E npa pacnmpeBHH DpoflnuLHOfi Tpydu ycTaaaB- 
jmBaroT ero b CKBaraHe. npocauiBHyi) Tpydy npa stom npHKHManT 
k cTeflKe HHsaero Koaua kojiohhh odcasaux Tpyd, odecne^HBM 
30 ee repueTiTCHoe coeaaHeme c xboctobhkom. 

Cnocod ocymecTBJDDOT c eomoqbed ycTpoficTBa, BKjnwflPmero 
b ceda KOJiOHHy dypiuiBHHX Tpyd I ($ar.I) f kojiohhy odcajsmcc 
Tpyd 2 (qht.3), xboctobhk 3 c n e pc opnpoBa h hhm ©ejibtpom 4, 
coeOTflaeMHS c kojiohhoA OypaJKiHHX Tpyd I c nowomK) nepexojiKE- 
35 5 a nepeBOgHBKa 6. IlepexoaHHK 5 (ajteMeHT, coesHHHExmci 

TpydH c pasHHtiE saaweTpaim) iweeT nepeMHW b Brae cejma 7 
h napoBoro KmnaHa 8 (q?Er»3) > pa3jaejiranGTC> dojiocth xboctobh- 
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Ka 3 c chjebtpom 4 k kojiohhh odcaaHHX Tpyd 2. Ilepe BOJIHHK. 6 
(pur. I) cHadseH KJtanafiOM 9, nepeKpHsasmBM icana* I0 f cood- 
mannmft hdjioct* kojiohhn (JjpiulLhhx Tpyd I co cKBasHHOlt II e 
cayrapcHft juw 3anojmeHEH hojiocth kojiohhh dypiuiiHHX Tpyd I 
5 cKBasHHHOfi sgflKOCTHQ upa cnycKe komhohshtob ycTpo;lcTBa b 
cKBasHHy II. no MeRuneii Mepe o^na A3 Tpyd 12 XBOcTOBHKa 3 
BHnojiHSHa npooHJCbHo!* c no MeHBinefl Mepe jcsywH npojuojiiHHMn 
ro$pai^3 13 (cbt.2), pacnojioseHHKLffl cnMMeTpiriHo oTHocirrejn,- 

HO UeHTpaiEfeHOfl OCH TpydH 12, H riFJmH,TTpg^S CKITMT! KOHTTflMH C 

10 pe3£<feMZ (Ha far. I He noKa3aHn). Toopu 13 npc$mn»HHX rpyd 
12 32£0.iHeHH repwe TH3 apyumeft nacTofl 14. Ha KOHue cgmxpa 4 
ycTaHOBJieH neHTpaTop 15, ogecpe^HBaKumft ne HTpapoBaHE e $hjilt- 
pa 4 OTHOcmeJEbHO ctchot CKBasHHH II. 

B cjryqae upoxoraeHZH ckbslhuhh II ^epe3 Henpo^yKTHBHue 

15 3rqacTK2 b ee ropisoHTaraHofi *iacTH hjih'ptoom c sthmh jmacT- 
KaMH khk coica3aHo he $or*I,3,4, nep$opauHOHHHe oTBepcTra 16 
$zjn>Tpa 4 3aicpuBaDT sarjiyniKaMZ 17 23 XHMireecKH pa3pymaeM0- 
ro MaTepaaaa, HanpHMep, warHHH. HpogajELHae Tpydn 12 pacno- 
Jiara»T Ha cooTBeTCTBysnmx y^mcTKax XBOCTOBSiica 3 c ©ejiltpom 4 

20 zjik pa306meHM npojcyKTHBHoS nacTH opojtyKTBBHoro naacTa 18 
ot HenporoKTHBHofi, a TaKEfi juik coemiHeHaa XBocTOBaKa 3 c 

KOJIOHH02 OficailHHX Tpyd 2. 

B ycTpoicTBO bxoott TaKse pa3Ba.TTT>neBaTejn» 19 (conr.5), 
Hcnojn>3yeMHS ^jzh EHnpaMeran roctp 13 npograucbHHX Tpyd 12 
25 nocjie hx pacnmpessH. 

Cnocod ocymecTBJBZBT cjiejiyzmpaa odpa30M. B nponecce (ty- 
pe huh cKBaKHHH II (Sht.I), oepea BCKpuTHeu npoayKTHBHoro 
njacTa 18 f E3BecTHHMn npzeMaMa zzo JZLvyn? see HecosMecTHMHe 
no ycJioBHHM dypeHra nJiacTH, pacnojioseHHHe Bume npo^yKTHB- 
30 Horo 18 , a nocae bckputhh uocjieaHero h ddomhbkh cxBOjia 
cicBaKHHH II b Hee cnycKaDT Ha KOJioHHe dypMLHHX Tpyd I 
xboctobkk 3 c npeaEapHTeaMo nep^opupoBaHHHM fiMBTpOM 4 f 
coe&HHeHHH3 c kojiohho2 dypaJO>HHX Tpyd I c homoiubd nepexos- 
HEjea 5, npocbBJiiHHX Tpyd 12 n nepsBOAHHica 6. IlepjioparirroHHHe 
35 OTBepcTHH 16 qpunBTpa 4 3axpHTK zarxywrnm 17. 

Bocae EOcraseHza (jzeltpols 4 3adon craasHHH II b hojio- 

CTZ npO^HJIBHHX Tpyd 12 3aKa^IK0a DDOMHBO^HOS SIWKOCTl! 00- 

s^a^r jaBJieras, Heodxojuujoe xjm BHnpaB^ea^H nponojanax 
roop 13 z npasatHH CTeaoK Tpyd 12 k ctshkc CKBasnHH II 
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(onr*3) f obecneHBiBM coBtiecrHo c repweTiDiipnnDiiieSi nacToii 14 
repjeTH^HyD H3 0JKmaB Hsnpo;nyKTHBHNX v^ctkob npojayKTHBHoro 
uaacTa 18, 

3aTeM kojiohhj dypHJiBfficc ?pyd I (^ht.I) HviecTe c nepe- 

5 BOUHHKOM 6 OTBflH^HBSDT OT BepXHEX DpOC-HillflHX Tpytf 12 K DO.H- 

HnwaDT S3 GKBasHHH II, npacoejiHHflDT k HeS pa3BaJi£ne3aTeJib 
19 <pn%5) h cHosa cnycEasT b cKBanafiy II no Bxoaa b Bepx- 

HKED ^aCTB BpO^MiHHX T^j6 12 (§ZT.3). BpamaK KOJIOHHy dypEZB- 

hhx Tpy<5 I suecTe c pa3Bajn»iieBaT&aeM 19, npoH3BojxsT OKOH^a- 
10 Tejn>Hoe BHnpaBJieEHe roop 13 h anoTHoe npasaMe cTeHOK npo- 

(tHJTTiFTWX Tpyd 12 K CTeHKaM CKBaHHHH I. DpZ 3TQM P ej» je T S3 EpyD- 

man nacTa 14 ($ht«2) otJecne^BaeT HajteEHyB repMerasamn) 
3aTpy<5Horo npocTpaBCTBa cKBasHHH II. 

Bailee KOJioHHy 6ypHjn>HHX Tpy6 I c pa3 BammeBaTeJieM 19 
15 (gar. 5) noamMaPT B3 cKBaiHHH II h cnycjcaBT b Bee KoaoHHy 
odcaaHHX TpyG 2 ($bt,3) ao sxojta ee HHraero icoHna BHyrpi. 
BepxHHX npo$HJH>HHX Tpy6 12 c o<5pa3 OBaHHew sasopa 20 wewy 

3THM ROHIIOM, CeflOTM 7 H CTeHKaMB BepXHHX HpOC0HJE>HHX Tpyfi 12 ♦ 

3axeu B cicsasHHy II ctfpacmaBT mapoBofi KJianan 6, Kotopntl 
20 cajmTCfl b cozyio 7, pa3o6man BHyTpeHHze bojiocth xboctobbkh 3 
h oficanHofl kojiohhh 2. IIpoH3BOOTT saKa^iKy neMeHraoro paciBO- 
pa *iepe3 KaaoHHy odcajiHHx Tpytf 2, nocjie ^ero onycKam ee 
HHHHafl Konen so ycopa b cyseaiie b nepexojsHKKe 5 (gpnr.4) f 
H^nocjie sarBepOTBaflBH ueueHTHoro pacu?Bopa f pastfypKsaDT 06- 
25 pa30BaBnyBCH BHjrTpa kojiohhh oficajiHHX Tpyd 2 neweHraya npo6- 
Ky (He noKa3asa) , mapoBoU KJianaH 8 n cejmo 7. 

B cayrae ycTaHOBKH b $iuii>Tpe 4 BpeMeHEHX 3ar^ymeK 17 
(iar.I) nocJde^Hze paspymaBT sajca^iKoS b aero pac^eiHoS nop- 
nsm khcjioth ($ht.4). 3aiew bpoh3boott ocBoerae ckbsshkh II, 
30 B Tex cJiyraiDC, Koraa n p 0 jiy kthbhhS anacT 18 BCKpusasT 

nocjie cnycKa kojiohhh odcanmx Tpyd 2 (Hanprnsep, upoweEyro^- 

HOfl OH BKCHJiyaTaHBOHHOfi) , to xboctobhk 3 yCTaHaBJIHBaDT 
uyreM BpnzaTHH ctceok BepxHux dpo^hjibhhx Tpyd 12 k BHyT— 
peHMM CTeHKaw HHZEero KOHua kojiohhh odcanHHx Tpy6 2(gsr.6), 
35 JUih 3Toro c 3meT0M Beca XBocTOBBKa 3 0 cjjjn>rpa 4 pacreeT- 
hw nyrm onpe^ejraoT Heofixorauyo jyniHy BepxHux dpooejilhhx 
Tpyd 12, c nouonbio KOTopux 6yxj? zx ycTaEaBMBaTB. Ha KOHne 
QHJiBTpa 4 KpeBHT CamrjaK 21 (qet.5) c cejyiOM 22 uojt naposoil 
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KJianaH 23 z orpamrinreJieM 24, npeflpTspamammnM nepewemeflne 
KjiauaHa 23 b odpaTHOM HanpaBJieHBH. IaflTepsaji kojidhhh oGcan- 
hhx Tpy6 2 f 3 kotodom eojkhh ycTaHSBJiHBarB npooa^BHHe Tpy- 
6u 12, KaJiH(3p7DT pacmepiiTeJieM (Ha <hsr. He U0Ka3aH). 3a Tew 
5 k KOJioHHe CypEJC&HHX Tpy6 I cpacoejyiHHioT pa3Ba^HieBaTeJiB 
18, coejuiHeHHHfi c iwmEjipwiecKOti. tootle 25 BepxHeii npoajurs- 
Hoii TpjrdH 12 XBocTOBZKa 3 c DOMomiiE) JieBOii pe3£dH 26, cnyc- 

KBDT CKCXvfflOHOBaHHHii TSLKHM 0<5pa30M EHCTpyMeHT B CKBaHEHy II 

(§et.5) e npotttraaBT ee, noaae nero cdpacuBawr napoBott fuia- 
10 naH 23, nepeKDHBaa npn stom oTBepcrae b cejyie 22, a 3aica*i- 

KOfl DpOMHBOIHOa STOKOCTH B DOJIOCTH XBDCTOBHJCa 3 E CCEZbTpa 4 

co3aaE>T b hex HasaeHHe, HeotixoflBMoe juis onpeccoBKE Bcefi 

KOMHOHDBKH, BOH fleiiCTBEeM KOTOpOrO OftHOBpeMeHHO BHnpaBJDDOT- 

ch ro$pH 13 Bcex npooiuiBHHX ?py(5 12, KOTOpHe 6wm smro^eHH 
15 b KOtsnoHOBKy odopy^OBaHHH. 3 pesyJiBiaie 3Toro ctbhke Bepx- 

HHX DpogHJIbHHX Tpyd 12 DJLOTHO HpHSEMaQT CH K CTeEKO HHKHerO 

KOHiia kojiohhh d6cslrkhx Tpy6 2 (our. 6). 

3 cJQjnae BfUKreeaaH b KOwnaHOBKy nporamrbEHX Tpy6 12 ;pik 

pa30dmeHHH HenpO^yKTHBHHX DJIflCTOB ($HT.3) MS BHBOJIHeHEH 

20 Bcero fmiBTpa 4 H3 npogajtbHHX Tpyti 12, xaK noKa3aao Ha oe- 
lypax 5 h 6, to cieHKH 3 rax Tpyti 12 Taxste motho npHXHMaBT- 

Cfl K CTeHKe CKBaSHHH II. , . 

HarameHHeM £ nocaaKofl HHCTpyMeaTa upoBepaBT yciolteH- 
boctb ycTaHOBKH xBocTOBHKa 3 c ©oiTpoM 4 Ha oceBoe cMeme- 

25 rae. 3aieM BpamaHBeM kojiohhh 6ypzJU>HHX TpyC I c pa3Barbn;e- 
BaTejieM 19 snpaBO bsbslkvuewt nocjiejimifi us murnrapH^ecKoro 
KOHna 25 BepxHeS nposmrbHofi xpydH 12. OjmoBpeueHHo hhxhhg 
Bajagy nng e oJiei/ieHTH 27 pa3Baji5aeBaTejia IS, nozxmaxch BBepx, 
pa3Ba^M0BHBaDT pestfiy 26 wjwpp&iecKOTo kohob 25, yae^- 

30 graafl ero BHyrrpeaHES ssaueTp. 3a?eM HHCTpyweHT nosajor bhe3 
c ojiHOBpeMeHHofi npowHBKoa e spameHBeM ero BupaBo, b pe3yjiB- 
taie Hero bpoecxoeet flajn>Hefimee pa3BaJiiU0BHBaHne x&jnwpz- 

qeCKHX KOHUOB 25 E BepXHEX BpopiJIBHHX Tpyd 12 HBKHBIE BaJIB- . 
QyOTflUB 27 E BepXHHME 28, BMeEOlHME HHa- 

35 U6TP. HEKHEe* 

IIO OKOHTHHEE pa3BaJrM0BHBaHEfl HpO^EJEbHUX TpyO 12 EX 

mecTe c KoaoHHoft o6c«ihhx Tpy6 2 onpeccoBHBaM Ha rep*e- 
thhhoctb coajiaHHetJ b rax naBJieHJW. Hpa oTcyTCTBHE repMeTOT- 
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HOCTB pa3 BaJimOBHBaHBe HOBTOpHDT. 

3 CJIFiaXX BXJWHBHm B KOMDOHOBKy XBOCTOBHKa 3 7LJ1Z 

§fljn>Tpa 4 sonojiEHTejr&HHX bpo^hjibhhx Tpytf 12 ($ht.3) hot 
BKnoJiHeHHK Bcero puiiTpa 4 m npo$HJEbHHX Tpyd 12 (est. 5, 6), 

5 nepoopatuaoHHHe otbbdctkh 16 aaicpHBaDT 3arj3yimcaMH 17 as 
xnMjrcecKB paspymaeMoro MaTepua&a, KOTopne noojie aaBepmemH 
patfoT no yctaHOBKe XBOCTOBiuca 3 c ohjeltpom 4 paspyiaaBT 3a- 
Ka^coa cooTseTCTByHmero xmapeareHTa* 
IIpoMHimreflHaa npHMeaxiMocTL 

10 DpejuiaraeMHfi cnocofi noaBOJweT HaueKHo pa3o6maTi> npo- 

jg7ktbbhh£ njaacT ot Bmnejieatammc HenpofljrKTHBHHX njiacTOB, a 
TaKSce ot cpgMHganiHK k HeMy h nepeMeaanmiixca c hhm ^pymx 
HenpouyKTEBHHX y^acTKOB cKBasHHH des i^eu e HrnpOBa huh $eutbt- 
pa-XBocT obhkb • IIpH ©tom ynpomaeTOH TeXHOJIOrJW yCTaHOBKE 

15 X30CTOBHKOB C ?HJTBTpaMK fl CHUEaiDTCH 3aTpaTH 3a CTOT HCXJDO- 
TOHHH KOHCTpyKTHBHO— CJIOKHEDC pa3fcejlHHIITeJiefi D D0£BeCHHX 

ycxpoflcTB, np^eHaeMHX npa ycTaHOBKe xboctobhkob, a Taxse 
il©,ieHTiipoBaH2H hz, KOTopowy conyTCTsyDT aBapaii 2 3aTpara 
BpeMera Ha osnroHjae saTBepneBaHiui neMeHTHoro pacTBopa. 
20 KpoMe Toro, npeamraeMHfi cnocofi no3BDJweT pacnuapMi, 

o6mcn ero npxwe Hernia, TaK KaK oh mosst <5htb HcnojaaoBaH 

KHK B 0<5caKeHK0M, TaK fi B HeodcaseHHOU CTBOJie CKBSggHK, He- 
3aBHCHM0 OT H^JTtTOIH 3 OH DOIVIOnieHM OpO&IHBO^HOfl KHEKOCTE, 

BOBonpoHBJteaufi, s npaKTiree ckh c5eo cyniecTBeHHoro ywefflbneHEH 
25 jaaMeTpa cKBaxHHH. 
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S0R3TJIA H30EPETEHHS 

1. Cnocod 3aKairaiBaHHH cipouTeJiBCTBa ckbekhhh, bkjkh 
qamEa 3 ceda BCKpmne npoHyKTHBHoro miacTa (18), cnycK h 

yCTSHOBKy B CKBaHHHe (II) KOJIOHHH OdCaOHHX Tpyd (2) E XBO- 

5 ciOBOKa (3) c $ara>TpoM (4) c odecDeTORneM ex repMeuraHoro 
coeiHHeHM Mew codoii, e pa30dmeHHe HenpoayKTHBHUx yracT- 

KOB OT nDOJQTKTBBHHX, 0 T JI I 1 a B I B fi C H TKa, WO 

cnycK b cKBaKBHy (II) kojidhhh odcaaHHX Tpyd (2) h xboctdbe- 
«a (3) c $anBTpoM (4) ocyaecTBJWzw pa3«ejn.BO, a hi repwe- 

10 TiriHoe coejomeHHe ocymecTBJunoT b cKBaame (II), nprsTOM 
bo MeEiinelt uepe o«bj bs Tpyd (12) XBocTOBHKa (3) Depea ero 
cnycicoM b cKsasHHy (II) npopumpynT c odpasoBaHzeM no imh- 
mett Mepe flsyx dposoj&hhx roq?p (13) a mumrapaHecKHX koh- 
udb (25) c pe3t<5aMH (26), a nocne cnycKa XBOCTOBHica (3) b 

15 cKBaHHHy (II) npoo&EffiHyB Tpydy (12) pacnnipHioT uw yciaHOB— 

HH XBOCTOBHJta (3) B CKSaKJBHe (II) H paSOdffleHHH HenpojyKTHB- 
HUX UJiaCTOB OT npOJJKTHBHHX. 

2. ClJOCOd DO B.I, OTHUDHlliCfl T6M, WO 

nocJie bckpoths nposyKTHBHoro njiacTa (18) b cKBasaHy (II) 
20 cnycKaDi xboctobhk (3) c puiMpoM (4) h ycTaHaBOTBam ero 
b npoayiCTHBHOM DJiacTe (18) uyretj npmaim no neztMeu Mepe 
oshoE npofisMQHOH TpydH (12) npH ee pacmnpeHEH k create 
cKBamm (II) , a aareM b cKBasray (II) cnycKamT kojiohbt od- 
caOTHx Tpyd (2) , hhbhh2 Koaea KOTopoC repMeTOTHO coeaHHOTT 

25 C BepXHEM HOBKOM XBOCTDBHKa (3). 

3. Cnocod no n.I, oTJiHiaDOHiicfl Tew, wo 
BHaqaae b cKBasHHy (II) cnycKaw no nposyicTHBHoro naacTa 
(18) H ycTaBBBDHBaET KOJioHHy odcanHHX ipyd (2), a saieM noc- 
ae bckdhthh npoflyRTHBHoro Djacra (18) b Hero *et»3 3Ty 

30 KOJioHHy cnycBaBT XBOCTOBHK (3) c cpHJiiTpoM (4) h npz pacmH- 
peaHH noo&uuofi TpydH (12) ycxaaaBJiBBaBT ero b cKsawi- 
He (n)", npn 3T0M npogauaayB Tpydy (12) apzsmam k cTemce 
Hzsflero'KOHna kojiohhh odcanHHX Tpyd (2), odecneuHBaa ee 
repweTHHHoe coeOTHemse c xboctobhkom (3). 
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METHOD FOR WELL COMPLETION 
Technical field 

The invention relates to drilling of a well, and specifically to methods for well 
completion. 

The present invention may be used most effectively in wells having a horizontal 
borehole section drilled into a producing formation, and also in cases when it is undesirable 
to reduce the diameter of the well, and when sections are present in the interval where a liner 
is to be placed that are made up of poorly cemented rocks, where caving-in of rock, vuggy 
zones, and lost circulation zones occur that are usually sealed off by intermediate strings or 
casing patches. 

Prior art 

In completion of a well, its wall must be reinforced in the interval of the producing 
formation, in order to avoid caving-in of the rock and consequently less production inflow 
into the well from the producing formation. For this purpose, screen liners are set in the 
producing formation zone of the well. Furthermore, in the interval where the screen liners 
are set, often trouble zones are encountered such as the presence of caverns, caving-in of the 
rock, water entry, loss of circulation, nonproducing sections adjacent to the producing 
formation or interrupting it. In these cases, it is necessary to reliably isolate the indicated 
sections and zones from the producing formation. All this requires large material 
expenditures and the use of special, complicated equipment. 

Three fundamentally different methods are known for setting screen liners that are 
used for well completion: suspension in hardened cement, on slips, and pn a bearing surface 
{Casing Handbook for Oil and Gas Wells, A. N. Bulatov, 1981, pp. 137-146). 

The essence of the method for setting a screen liner in hardened cement involves 
lifting the plugging mud over the entire length of the liner, suspended by the drill pipes, 
removing the plugging mud, lifted above 
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the liner, and disconnecting the drill pipes from the liner only after the cement has hardened 
in the casing string-borehole annular space. 

Suspension of screen liners on slips is done only in a cased wellbore where there is no 
wear on the inside surface of the casing, by wedging the liner with slips located on the 
outside surface of the suspension devices, which enter the annular space between strings. 

This method is not applicable for small (less than 30 mm) annular spaces, if lowering 
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner, 
when the inside surface of the casing in which the placement is planned has unacceptable 
wear, or when the weight of the screen liner exceeds 1000 kN. 

Suspension of liners on a support is done in stable sections of the well where a 
bearing surface is already formed, as which the following are used: grooves inside sleeves to 
be joined to the lower end of the preceding string; the upper end of a previously lowered 
liner; the transition zone from larger diameter to smaller diameter for a two-size intermediate 
string with which the well is cased. This method is applicable only under conditions when 
the liner is lowered to a specified depth. Otherwise, the liner suspension device does not 
reach the support and does not actuate. 

The disadvantages of the aforementioned methods for setting screen liners in well 
completion are: narrowing of the flow area of the well due to the need to use disconnectors 
and suspension devices which are lowered inside an already cased well, the need to use 
disconnectors and suspension devices of complex design, and also the limited application 
because the liners can be suspended only in a cased wellbore (except for the method of 
placing in hardened cement). 

Furthermore, a disadvantage of the method of suspending screen liners in hardened 
cement is the need for cementing the liner, which is associated with high costs in 
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cement and time spent performing the operations and waiting for the cement slurry to harden. 
In this case, the well must be constantly flushed after the liner is cemented for the entire time 
spent waiting for the cement slurry to harden, while simultaneously rotating the drill string. 
In addition, liner cementing work is prone to failures, such as: being unable to disconnect the 
drill string from the liner due to the use of threaded disconnectors; cutting through casing and 
drilling in a new hole while drilling out equipment and assemblies for joining sections of 
tubing, etc. 

Furthermore, appropriate technology (cementing units) and work crews are required 
to carry out liner cementing operations. 

One more disadvantage of this method is the fact that it cannot be applied when lost 
circulation zones are present in the interval where the liner is to be set. 

A method is also known for well completion (SU, A, 1659626) that includes isolation 
of drilling problem zones located above the producing formation before it is tapped, lowering 
a casing string into the well with screen liner and centralizers, temporarily filling the screen 
zone with plugging agent and cementing the casing string with leaktight disconnection of the 
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after 
its cementing. 

This method does not provide reliable isolation of the producing formation from 
nonproducing sections interbedded with it and nonproducing horizons overlying the 
producing formation, due to incomplete removal of drilling mud from slanted and horizontal 
sections of the well in which deposition of solids from the drilling mud occurs during its 
circulation. This is aggravated by incomplete removal of the mud cake,, and at the locations 
where it is removed, the risk of caving-in of rocks increases, which also reduces the quality of 
formation isolation. 

Furthermore, in the aforementioned sections of the well, the flow string cannot be 
properly centered, 
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especially in poorly cemented rocks, due to the centralizers being forced into this rock, which 
prevents achievement of a cement ring that is uniform over the wall thickness. 

One more disadvantage of this method is blocking of a portion of the producing 
formation by the cement slurry flowing into the screen zone of the well during cementing of 
the casing string, due to settling and accumulation temporarily of the plugging agent in the 
lower (bottom) portion of a horizontal borehole when it is of significant extent and formation 
of voids in the upper portion of the borehole which are filled with cement slurry during 
cementing of the casings. 

The method closest in technical essence to the claimed method is a method for 
completion of a well with a horizontal hole section drilled in a producing formation. (Baker 
Hughes, USA "Baker Hughes technology forum", Com, 6-1 1 [blank], 1991, pp. 23-25), 
including lowering a liner with a pre-perforated screen into the well on a casing string, 
isolation of the casing string — borehole annular space in the producing formation zone from 
the nonproducing formations overlying and interbedded with it by external packers, and 
cementing the casing string above the screen liner using a cement collar. 

The major disadvantage of this method is the fact that using packers and cementing 
the annular space above the packers does not ensure reliable isolation of the casing string — 
borehole annular space in the producing formation zone from the nonproducing formations 
overlying and interbedded with it, especially in transition zones in the wellbore from a 
vertical to a horizontal direction, due to incomplete displacement of the drilling mud by 
cement slurry. 

Furthermore, due to their short length, the packers cannot reliably seal off vuggy 
zones when their linear dimensions exceed the linear dimensions of the packer sealing 
surface. This is aggravated in wells tapping poorly cemented rocks, where caving-in of rock 
occurs, especially after flushing the well and removing caked sedimentation from its walls. 
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The present invention is based on the problem of designing a method for well 
completion that will ensure reliable isolation of the producing formation from nonproducing 
sections overlying and adjacent to it when drilling problem zones of any type and extent are 
present in them. 

Disclosure of the invention 
The proposed objective is achieved by the fact that in the method of well completion 
including tapping a producing formation, lowering and setting a casing string and a screen 
liner in the well with provision for their leakproof joining to each other, and isolation of 
nonproducing sections from producing sections, according to the invention the casing string 
and the screen liner are separately lowered into the well and their leakproof joining is 
accomplished within the well, where before the liner is lowered into the well, at least one of 
the pipes of the liner is shaped to form at least two longitudinal corrugations and threaded 
cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to 
set the liner in the well and isolate the nonproducing formations from the producing 
formations. 

The proposed invention, as a result of eliminating use of disconnectors and 
suspension devices of complex design for setting the screen liners, and also packers for 
isolating the formations, makes it possible to simplify these operations and to ensure more 
reliable isolation of nonproducing formations from the producing formation, and also sealing 
off of problem zones (caverns, caving-in of rocks, formations with anomalously high 
intraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest 
effect is achieved in slanted wells and in wells with a horizontal hole section, and also in 
those cases when the extent of the aforementioned formations and zones does not permit their 
sealing off by packers and cementing does not provide reliable isolation. 

Furthermore, setting a screen liner using shaped pipes, when compared with the 
known method, according to which this operation is accomplished by cementing 
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the liner, makes it possible to reduce consumption of cement and to shorten the placement 
time, since it is no longer necessary to wait for hardening of cement slurry or to use special 
work crews for this purpose. 

In one embodiment of the invention, after the producing formation is tapped, a screen 
liner is lowered into the well and it is placed in the producing formation by squeezing at least 
one shaped pipe against the wall of the well during its expansion, and then a casing string is 
lowered into the well, the lower end of which is joined in a leakproof manner with the upper 
end of the liner. 

The proposed embodiment of the invention makes it possible to set the liner in an 
uncased wellbore, and consequently reliable isolation of the producing formation from 
overlying nonproducing formations is ensured, narrowing of the well diameter is prevented, 
and casing expense is reduced. 

In another embodiment of the invention, initially a casing is lowered into the well 
down to the producing formation and set, and then after the producing formation is tapped, a 
screen liner is lowered into the formation through this string and it is set in the well by 
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower 
end of the casing string, ensuring its leakproof joining to the liner. 
Such an embodiment permits use of a very simple, economical, and reliable method for 
setting screen liners using shaped pipes in those cases when during drilling of the well, 
formations are encountered with anomalously high intrafoimation pressure, which usually are 
sealed off by intermediate casing strings or casing patches. 

Brief description of the drawings 

Other aims and advantages of the present invention will be understood from the 
following detailed description of examples of its implementation and the attached drawings, 
in which: 

Fig. 1 depicts a set of equipment for lowering and placing a screen liner in a well; 
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Fig. 2 depicts the IHI cross section in Fig. 1; 

Figs. 3-4 depict placement of a screen liner in a well; 

Figs. 5-6 depict a variant for placement of a screen liner in a well. 
Preferred embodiment of the invention 

The method for well completion involves separately lowering a casing string and a 
screen liner into the well and joining them in a leakproof manner within the well. Before 
lowering into the well, at least one of the pipes of the liner is shaped to form at least two 
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is 
tapped, the screen liner is lowered into it, after which the shaped pipe is expanded to set the 
liner in the well and isolate the nonproducing formations from the producing formations. 

According to one embodiment, after the producing formation is tapped, a screen liner 
is lowered into the well and it is placed in the producing formation by squeezing at least one 
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered 
into the well, the lower end of which is joined in a leakproof manner with the upper end of 
the liner. 

According to another embodiment of the invention, first a string of casing is lowered 
into the well to the producing formation and set. Then after the producing formation is 
tapped, a screen liner is lowered to it through this string, and it is set in the well by expansion 
of a shaped pipe. In this case, the shaped pipe is squeezed against the wall of the lower end 
of the casing string, ensuring its leakproof joining with the liner. 

The method is accomplished using a device including a drill string 1 (Fig. 1), a casing 
string 2 (Fig. 3), a liner 3 with perforated screen 4, joined to the drill string 1 using adapter 5 
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the 
form of a seat 7 and a ball valve 8 (Fig. 3), separating the cavities of liner 



WO 95/03476 



PCTVRU93/00173 



-8- 

3 with screen 4 and casing string 2. Sub 6 (Fig. 1) is fitted with valve 9, closing off channel 
10, connecting the cavity of drill string 1 with well 1 1 and used to fill the cavity of drill string 
1 with downhole fluid when the components of the device are lowered into well 11. At least 
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 13 
(Fig. 2), disposed symmetrically relative to the central axis of pipe 12, and cylindrical 
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with 
sealing paste 14. At the end of screen 4 is placed centralizer 15, ensuring that screen 4 is 
centered relative to the wall of well 11. 

In the case when well 1 1 passes through nonproducing sections in its horizontal 
portion or is next to these sections, as shown in Figs. 1,3, and 4, perforated holes 16 in 
screen 4 are closed off by blind flanges 17 made of chemically degradable material such as 
magnesium. Shaped pipes 12 are disposed on the corresponding sections of liner 3 with 
screen 4 for isolation of the producing portion of producing formation 18 from the 
nonproducing portion, and also for joining liner 3 with casing string 2. 

The device also includes expander 19 (Fig. 5), used to straighten out corrugations 13 
of shaped pipes 12 after they are expanded. 

The method is implemented as follows. During drilling of well 1 1 (Fig. 1), before 
producing formation 18 is tapped, all formations located above producing formation 18 that 
are incompatible with the drilling conditions are isolated by known means, and after 
formation 18 is tapped and the borehole of well 1 1 is flushed, liner 3 with pre-perforated 
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub 6 are lowered into 
the well on drill string 1. Perforated holes 16 of screen 4 are closed off by blind flanges 17. 

After screen 4 has reached the bottomhole of well 1 1 , the pressure required to 
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the 
wall of well 1 1 is created in the cavity of shaped pipes 12 by injecting flushing fluid 
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(Fig. 3), which together with sealing paste 14 ensures leakproof isolation of nonproducing 
sections of producing formation 18. 

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pipes 
12 and are lifted from well 11, expander 19 (Fig. 5) is connected to it, and it is lowered again 
into well 1 1 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill 
string 1 together with expander 19, the final straightening of corrugations 13 is carried out 
and the walls of shaped pipes 12 are tightly squeezed against the walls of well 1 [sic: should 
be 1 1]. In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing 
string-borehole annular space of well 1 1 . 

Then drill string 1 with expander 1 9 (Fig. 5) is lifted from well 1 1 and casing string 2 
is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap 
20 between this end, seat 7, and the walls of upper shaped pipes 12. Then ball valve 8 is 
released into well 1 1 and lands in seat 7, isolating the inner cavities of liner 3 and casing 2. 
Cement slurry is injected through casing string 2, after which its lower end is lowered as far 
as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement sluny has 
hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7 
are drilled out. 

In the case when temporary blind flanges 17 are placed in screen 4 (Fig. 1), the blind 
flanges are destroyed by injecting a calculated portion of acid into it (Fig. 4). Then well 1 1 is 
completed. 

In cases when producing formation 18 is tapped after a casing string 2 is lowered (for 
example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of 
upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6). 
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is 
computed for upper shaped pipes 12 that will be used to place them. At the end of screen 4, 
shoe 21 (Fig. 5) is attached with seat 22 to accommodate ball 
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valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The 
interval of casing string 2 in which shaped pipes 12 should be set is reamed to size by an 
expander (not shown in the figure). Then expander 19, joined to the cylindrical portion 25 of 
upper shaped pipe 12 of liner 3 using left-hand thread 26, is connected to drill string 1, the 
tool assembled in this manner is lowered into well 1 1 (Fig. 5) and it is flushed, after which 
ball valve 23 is released, thereby closing off the opening in seat 22, and by injecting flushing 
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire 
assembly is created therein, under the action of which corrugations 13 are simultaneously 
straightened out for all shaped pipes 12 which were included in the equipment assembly. As 
a result of this, the walls of upper shaped pipes 12 are squeezed tightly against the wall of the 
lower end of casing string 2 (Fig. 6). 

In the case when shaped pipes 12 are included in the assembly to isolate 
nonproducing formations (Fig. 3) or when the entire screen 4 is made from shaped tubes 12, 
as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed against 
the wall of well 11. 

The stability of placement of liner 3 with screen 4 relative to axial displacement is 
checked by the tension and seating of the tool. Then by rotation of drill string 1 with 
expander 19 to the right, the latter is unscrewed from cylindrical end 25 of upper shaped pipe 
12. At the same time, lower rolling members 27 of expander 19, being lifted upward, expand 
thread 26 of cylindrical end 25, increasing its inside diameter. Then thq tool is moved 
downward with simultaneous flushing and rotation of it to the right, as a result of which 
cylindrical ends 25 and upper shaped pipes 12 are further expanded by lower rolling members 
27 and upper members 28, which have a larger diameter than the lower members. 

When expansion of shaped pipes 12 is completed, together with casing string 2 they 
are pressurized to make them leaktight by creating pressure in them. If leaktightness has not 
been achieved, 
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then expansion is repeated. 

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen 
4 (Fig. 3) or when the entire screen 4 is made from shaped pipes 12 (Figs. 5 and 6), 
perforated holes 16 are closed off by blind flanges 17 made from chemically degradable 
material which, after the operations of setting liner 3 with screen 4 are completed, are 
destroyed by injection of the appropriate chemical reagent. 

Commercial applicability 

The proposed method makes it possible to reliably isolate the producing formation 
from overlying nonproducing formations, and also from other nonproducing sections of the 
well that are adjacent to it and interbedded with it, without cementing the screen liner. In this 
case, the technology for placement of screen liners is simplified and expenses are reduced as 
a result of the elimination of disconnectors and suspension devices of complex design used to 
set liners and also elimination of their cementing, which is associated with failures and costs 
in time spent waiting for hardening of the cement slurry. 

Furthermore, the proposed method makes it possible to extend the range of its 
application, since it can be used in both a cased and an uncased wellbore, independent of the 
presence of zones of lost circulation or water entry, and practically without a substantial 
decrease in the well diameter. 
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CLAIMS 

1 . A method of well completion including tapping a producing fonnation ( 1 8), 
lowering and setting a casing string (2) and a liner (3) with screen (4) in well (11) with 
provision for their leakproof joining to each other, and isolation of nonproducing sections 
from producing sections, distinguished by the fact that casing string (2) and liner (3) with 
screen (4) are separately lowered into well (1 1) and their leakproof joining is accomplished 
within well (1 1), where before liner (3) is lowered into well (1 1), at least one of pipes (12) of 
liner (3) is shaped to foim at least two longitudinal corrugations (13) and cylindrical ends 
(25) with threads (26), and after liner (3) is lowered into well (1 1), shaped pipe (12) is 
expanded to set liner (3) in well (1 1) and to isolate nonproducing formations from producing 
formations. 

2. A method as in Claim 1 , distinguished by the fact that, after producing formation 
(1 8) is tapped, liner (3) with screen (4) is lowered into well (1 1) and it is placed in producing 
formation (18) by squeezing at least one shaped pipe (12) against the wall of well (1 1) during 
its expansion, and then casing string (2), the lower end of which is joined in a leakproof 
manner to the upper end of liner (3). 

3. A method as in Claim 1, distinguished by the fact that first casing string (2) is 
lowered into well (1 1) down to producing formation (18) and set, and then after producing 
formation (18) is tapped, liner (3) with screen (4) is lowered through this string and, by 
exp ansion of shaped pipe (12), it is set in well (1 1), where shaped pipe (12) is squeezed 
against the wall of the lower end of casing string (2), ensuring that it makes a leakproof ioin 
with liner (3). 
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[see Russian original for figure] 
Fig. 2 

[see Russian original for figure] 
Fig. 1 
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[see Russian original for figure] 



Fig. 3 
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[see Russian original for figure] 



Fig. 4 
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[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] 
Fig. 6 
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